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1 Fig. 1.1 shows a metre rule clamped to a bench top. A mass of 50 g is attached to the free
end of the rule. The weight of the rule and of the 50 g mass depresses the free end of the

rule by a small distance, x, from the horizontal.

|~ clamp weight

block of wood —
[

x depression

/]
% AN, metre rule
Fig. 1.1

In the experiment, the depression is found to be about 4 cm.

(@) Describe how you would determine the value of x to the nearest mm. Your answer should
include the following points.

(i) How you would locate the position of the horizontal line from which the depression
is measured.

(ii) What apparatus you would use to help you measure the depression.

(iii) What practical steps you would take to improve the accuracy of your measurement.

You may draw diagrams if you wish.
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(b) The free end of the loaded rule is now pushed down so that the depression is greater *

than x, and then the rule is released. The rule performs vertical oscillations. How would
you determine the time, T, for one oscillation?

Your answer should include the following points.

(i) What measurements you would make and how you would use these measurements
to determineT.

(i) What equipment you would use to make the measurements.
(ili) How you would avoid making errors.

(iv) How you would try to reduce errors.

(4]
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The class is using a beaker filled with water to investigate one of the effects produced by a
cylindrical water lens. Fig. 2.1 shows the apparatus.

patch of light beaker of water

_____

sheet of paper
w width of patch of light

x distance from the
centre of the beaker

Fig. 2.1

A large sheet of paper is placed on the bench. A straight line is drawn along the centre of the
sheet.

A beaker is placed with its centre on the straight line. The beaker of water acts as a
cylindrical lens. A small lamp is placed on the line. The lamp acts as a bright object. The light
that emerges on the other side of the lens produces a patch of light on the sheet of paper.
The broken lines mark the edge of this patch of light. The width of the patch of light
decreases and shows a sharp focus at the point 1. At different points along the central line
the width, w, of the patch of light is determined. The investigation is to discover how w
depends upon x, the distance from the centre of the beaker.

Fig. 2.2 is a full size copy of the patch of light obtained in one experiment.
(@) On Fig. 2.2, at the points denoted by X;, X,, X; and X,, take measurements of the

width, w, of the patch of light and the distance, x, from the centre of the lens. Record the
values for w and x in a table.

Determine the values of the product wx, and include these values in your table.

(5]
(b) Describe how the values of w change as the values of x increase.
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centre of beaker

Fig. 2.2
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In this experiment, the class is investigating how the thermal energy lost by a 50 g mass of
brass, initially at 100 °C, depends upon the time it is cooling. The apparatus is shown in
Fig. 3.1.

| boiling water

plastic cup

cold water

509 brass cooling for t seconds

HEATER

Fig. 3.1

A 509 mass of brass is heated in boiling water for at least five minutes. The mass is then
removed from the boiling water and given a very quick shake to remove any hot water
remaining on the mass. A time {, after the brass has been removed from the boiling water,
when the temperature of the brass has cooled to 6,,, the 50 g mass is placed into 50 cm? of
cold water. The initial temperature of the cold water is ;. The temperature of the cold water
rises and the maximum temperature 6, is determined.

6, is then calculated using the following equation.

6,,=116,,— 106,

The experiment is repeated for different values of cooling time t.

Fig. 3.2 is a gra

ph of a set of typical results for this experiment.

yd

=

10 20 30

40 50 60 70 80 90 100 110 120 130 140 150
t/s

Fig. 3.2
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7

(a) Why is it important to remove any water remaining on the brass as soon as it is lifted
from the boiling water?

(b) You do not have a partner helping you with this experiment. How would you measure
the cooling time t, using the clock shown in Fig. 3.3?

Fig. 3.3

(c) Describe how you would perform the experiment in order to obtain the values that will
enable you to plot the point labelled X on the graph.

(d) The point labelled Y does not lie close to the graph line and it is to be repeated.

(i) How would you ensure that the initial temperature of the cold water in the plastic
cup is the same as in the previous trial?

(ii) Measuring cylinders are not very accurate for measuring small volumes of water.
How would you obtain 50 cm?3 of water with more accuracy than that obtained by
using a measuring cylinder?
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4 Fig. 4.1 is a series circuit in which a variable resistor is used so as to control the magnitude
of the current in the circuit. The circuit is designed so as to obtain any value of current from

0.2Ato 2A.
(n)
O/
_ A fixed resistor
v = s | @
Fig. 4.1
(@) (i) The variable resistor is marked “0 to 10 Q”.

(ii)

(b) (i)

What is meant by the phrase “0 to 10 Q"?

Why is it important that the value of the variable resistance may be changed
smoothly?

A 1 m length of nichrome wire has a resistance of 10.0 Q.

How would you use 1m of this wire, and a jockey-slide contact, as the variable
resistor shown in Fig. 4.1?

Your answer should
1. include a diagram showing the wire in use,

2. explain how you would achieve smooth changes in the value of the variable
resistance,

3. explain why the wire must be bare and clean.

Diagram
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(ii) If the current in the nichrome wire becomes 2.0 A, then the wire becomes very hot
and has a temperature of about 300 °C. The wire is then dangerous to touch.

A safe current to use in the circuit is about 0.6 A. To obtain a current of 0.6 A, the
total resistance in the circuit should be about 3.3 Q. The length of resistance wire
in use is then 23cm.

What could you do to the apparatus you have been given in (b)(i) to prevent
anyone using a length of resistance wire that is less than 23 cm?

You may draw a diagram if you wish.
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A bar magnet A is placed on a waxed cardboard disc which floats on water as shown in
Figs. 5.1 and 5.2. At first, magnet A points in the North-South direction. A similar magnet, B,
is moved along the EW line as shown. As magnet B approaches magnet A, magnet A is
deflected. The deflection, y, is measured. An experiment is performed to find out how y
depends upon x, the distance between the centre of A and the centre of B.

magnetic N

waxed cardboard
disc floating on water

cylindrical glass X
vessel

Fig. 5.2

The data obtained from the experiment are given in the table.

deflection y/mm 3 8 16 40.5 74.5

separation x/mm 600 400 300 200 150
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(a) Plot a graph of y/mm (y-axis) against x/mm (x-axis). Draw a smooth curve through the

points.

1
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[5]

(b) (i) Use the graph to complete the table below.

x/mm y/mm
X4 170 Y4
X5 600 Yo
X4/ Xy YVilys
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(II) Given that an increase in y means an Increase In the force between the magnets,

describe how the force changes as the separation, x, decreases. Your answer
should include a comment on the magnitude of the two ratios that you have
calculated in part (b)(i).
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